TCT-245: Endothelialization of Drug-Eluting Stents with Biodegradable Polymer Coating  by unknown
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(QGRWKHOLDOL]DWLRQRI'UXJ(OXWLQJ6WHQWVZLWK%LRGHJUDGDEOH3RO\PHU&RDWLQJ
6DDPL.<D]GDQL6KLK+RUQJ6X-RKQ6KXO]H)DQN'.RORGJLH5HQX9LUPDQL
&93DWK,QVWLWXWH*DLWKHUVEXUJ0'%LRVHQVRUV,QWHUQDWLRQDO6LQJDSRUH6LQJDSRUH
2EMHFWLYH $OWKRXJK GUXJHOXWLQJ VWHQWV '(6 KDYH VLJQL¿FDQWO\ LPSURYHG UHVWHQRVLV UDWHV DV
FRPSDUHG WR EDUHPHWDO VWHQWV %06 DQ LQFUHDVHG ULVN LQ ODWH VWHQW WKURPERVLV /67 KDV EHHQ
REVHUYHGSULPDULO\GXHWRGHOD\HGKHDOLQJDQGLQFRPSOHWHHQGRWKHOLDOL]DWLRQ7KHVHDGYHUVHHYHQWV
KDYHEHHQDVVRFLDWHG WR WKHKLJK OHYHORIDQWLSUROLIHUDWLYHGUXJVHOXWHG IURPVWJHQHUDWLRQ'(6
DVZHOODVQRQHURGLEOHSRO\PHUVWKDWUHPDLQLQWDFW7KHSXUSRVHRIWKLVVWXG\ZDVWRDVVHVVWUHQGV
LQ HQGRWKHOLDO FRYHUDJH DQG UHFRYHU\ RI WZR HURGLEOH SRO\PHULF '(6 %LRVHQVRUV ,QWHUQDWLRQDO
%LR0DWUL[VWJHQHUDWLRQDQG%LR0DWUL[)OH[QGJHQHUDWLRQDQGDQGJHQHUDWLRQGXUDEOHSRO\PHU
'(6$EERWW9DVFXODU;LHQFH9
0HWKRGRORJ\%LR0DWUL[%LR0DWUL[)OH[DQG;LHQFH9'(6ZHUHLPSODQWHGLQUDEELWLOLRIHPRUDO
DUWHULHVIRUGD\VDORQJZLWKEDUHPHWDOFRQWUROVWHQWV(QGRWKHOLDOFRYHUDJHDERYHDQGEHWZHHQ
VWUXWVZDVHVWLPDWHGWKURXJKHQIDFHVFDQQLQJHOHFWURQPLFURVFRS\'XDOÀXRUHVFHQWLPPXQRODEHOLQJ
ZDVDOVRSHUIRUPHGIRUSODWHOHWHQGRWKHOLDOFHOODGKHVLRQPROHFXOH3(&$0DQGWKURPERPRGXOLQ
70IDFWRUVLQYROYHGLQFHOOWRFHOOFRQWDFWDQGWKURPERJHQLFLW\UHVSHFWLYHO\
5HVXOWV&RQIRFDODQDO\VLVGHPRQVWUDWHGDQLQFUHDVHLQHQGRWKHOLDOL]DWLRQ3(&$0H[SUHVVLRQLQ
WKH%LR0DWUL[)OH[VWHQWVDVFRPSDUHGWRERWK%LR0DWUL[DQG;LHQFH9%LR0DWUL[)OH[ 
YV%LR0DWUL[ YV;LHQFH9 S 6LPLODUWUHQGVRIHQGRWKHOLDOL]DWLRQ
ZDVREVHUYHGWKURXJKHQIDFHVFDQQLQJHOHFWURQPLFURVFRS\DVWKHHQGRWKHOLDOFRYHUDJHDERYHDQG
EHWZHHQVWUXWVZDVJUHDWHULQWKH%LR0DWUL[)OH[VWHQWVDVFRPSDUHGWRWKH%LR0DWUL[DQG;LHQFH
9VWHQWJURXSV ,W LVQRWHG WKDW IRUERWK6(0DQGFRQIRFDO DQDO\VLV WKHEDUHPHWDO FRQWURO VWHQWV
GHPRQVWUDWHG WKH JUHDWHVW DPRXQW RI HQGRWKHOLDO FRYHUDJH 7KH ;LHQFH 9 DQG %LR0DWUL[ VWHQWV
GLVSOD\HGDQDEVHQWRUPLQLPDOH[SUHVVLRQRI70ZKHUHDVWKH%06DQG%LR0DWUL[)OH[GLVSOD\HG
KLJKO\DQGPRGHUDWHH[SUHVVLRQRIWKHDQWLWKURPERWLFIDFWRU70
&RQFOXVLRQV 5HVXOWV IURP WKLV  GD\ VWXG\ GHPRQVWUDWHV IDYRUDEOH DUWHULDO KHDOLQJ EDVHG RQ
HQGRWKHOLDOUHJURZWKDQGUHFRYHU\RIQGJHQHUDWLRQHURGLEOHSRO\PHU'(6
7&7
3KDUPDFRNLQHWLFVDQG6DIHW\6WXGLHVRI6LUROLPXV'HOLYHUHGIURP$OWHUQDWH5HVHUYRLUV
8VLQJ5(67(&+12/2*<70
9LSXO'DYp7HG3DUNHU7KDL1JX\HQ6\OYLD+H<L3LQJ6XQ-RQDWKRQ=KDR<DQ&KHQJ
6KULUDQJ5DQDGH5REHUW)DORWLFR&DPSEHOO5RJHUV
&RUGLV&RUSRUDWLRQD-RKQVRQ	-RKQVRQ&RPSDQ\:DUUHQ1-&RUGLV&RUSRUDWLRQD
-RKQVRQ	-RKQVRQ&RPSDQ\0HQOR3DUN&$&RUGLV&RUSRUDWLRQD-RKQVRQ	-RKQVRQ
&RPSDQ\%ULGJHZDWHU1-
%DFNJURXQG5(67(&+12/2*<VWHQWSODWIRUPXWLOL]HVUHVHUYRLUVWRGHOLYHUWKHUDSHXWLFDJHQWV
XVLQJ D ELRDEVRUEDEOH SRO\ ODFWLF DFLGFRJO\FROLF DFLG 3/*$ SRO\PHUPDWUL[ SURJUDPPHG WR
FRPSOHWHO\ GHJUDGH VDIHO\ LQ DSSUR[LPDWHO\  GD\V5HVHUYRLU WHFKQRORJ\ DOORZV IRU FRQFXUUHQW
GHOLYHU\RIPXOWLSOHGUXJVIURPDOWHUQDWHUHVHUYRLUV6WHQWVFDQEHSUHSDUHGZLWKVLUROLPXV3/*$DQG
3/*$¿OOHGLQDOWHUQDWHUHVHUYRLUV,QWKLVVWXG\VLUROLPXVZDVIRUPXODWHGIRUGHOLYHU\IURPDOWHUQDWH
UHVHUYRLUVDQGVLUROLPXVUHOHDVHNLQHWLFVDQGVDIHW\ZHUHFRPSDUHGWRWKH1(92706LUROLPXVHOXWLQJ
&RURQDU\6WHQW6(6ZKHUHDOOUHVHUYRLUVDUH¿OOHGZLWKVLUROLPXV
0HWKRGV$QHZVLUROLPXVHOXWLQJVWHQWZDVGHYHORSHGZKLFKKDVDOWHUQDWH UHVHUYRLUV¿OOHGZLWK
VLUROLPXV3/*$SRO\PHUPDWUL[DQG3/*$SRO\PHURQO\'LIIHUHQWVLUROLPXVSRO\PHUIRUPXODWLRQV
DQGUHVHUYRLU¿OOLQJGHVLJQVZHUHHYDOXDWHG LQYLWUR6DPHWRWDOGRVHRIVLUROLPXVZDVXVHGLQWKH
DOWHUQDWHO\ ¿OOHG VWHQW DV 1(9270 6(6 6LUROLPXV UHOHDVH NLQHWLFV XS WR  GD\V DQG YDVFXODU
UHVSRQVHXSWRGD\VZHUHHYDOXDWHGLQDSRUFLQHFRURQDU\DUWHU\PRGHORYHUVWUHWFKXVLQJ
KLVWRSDWKRORJ\KLVWRPRUSKRPHWU\DQGVFDQQLQJHOHFWURQPLFURVFRS\
5HVXOWV 7KH GHOLYHU\ RI VLUROLPXVZDV HIIHFWLYHO\ FRQWUROOHG E\ YDU\LQJ SRO\PHU SURSHUWLHV DQG
UHVHUYRLU¿OOLQJGHVLJQV,QYLYR UHOHDVHNLQHWLFVVKRZHGDSSUR[LPDWHO\FXPXODWLYHUHOHDVHRI
VLUROLPXVIURPDOWHUQDWHUHVHUYRLUVDIWHUGD\VFRPSDUHGWRDSSUR[LPDWHO\FXPXODWLYHUHOHDVH
RIVLUROLPXVIURP1(92706(6RYHUWKHVDPHWLPHSHULRG7LVVXHFRQFHQWUDWLRQRIVLUROLPXVJJ
ZDV'D\'D\V'D\V'D\VDQG
'D\V7KHVLUROLPXVWLVVXHXSWDNHZDVVLPLODUWRWKDWREVHUYHGIRU1(92706(6(QGRWKHOLDOL]DWLRQ
ZDVFRPSOHWHGIRUDOOVWHQWVDWGD\V3HULVWUXWLQÀDPPDWLRQVFRUHZDVPLQLPDODWGD\V
DQGDQGGD\VDQGQHRLQWLPDOWKLFNQHVVZDVVLPLODUDPRQJWKH
JURXSVDWGD\VDQGPDQGGD\VDQGPUHVSHFWLYHO\IRU
VLUROLPXV3/*$DQG1(926(6
&RQFOXVLRQV $ FRPSDUDEOH VLUROLPXV GRVH WR 1(9270 6(6 ZDV DFKLHYHG E\ ¿OOLQJ DOWHUQDWH
UHVHUYRLUVIRUWKHVLUROLPXV3/*$GUXJHOXWLQJVWHQW6LUROLPXVUHOHDVHNLQHWLFVDQGKLVWRORJ\UHVXOWV
IURPVWHQWVZLWKDOWHUQDWHUHVHUYRLU¿OOLQJZHUHFRPSDUDEOHWR1(926(6DQGVXJJHVWWKDWGHOLYHU\
RIDVHFRQGGUXJIURPDOWHUQDWHUHVHUYRLUVZKLOHGHOLYHULQJVLUROLPXVLQDGRVHDQGUHOHDVHSUR¿OH
VLPLODUWR1(926(6LVIHDVLEOH
7&7
/RQJ7HUP6L[\HDUV,QWUDYDVFXODU8OWUDVRXQG)ROORZ8SRI3DWLHQWV7UHDWHGZLWKWKH
%LROLPXV$(OXWLQJ6WHQWZLWK%LRDEVRUEDEOH3RO\PHU
&DUORV$&ROOHW-RVH5LEDPDU&RVWD-U5RGROIR6WDLFR5LFDUGR&RVWD)DXVWR)HUHV
$OHMDQGUR6DQFKH]'LP\WUL6LTXHLUD$OH[DQGUH$EL]DLG$PDQGD6RXVD-(GXDUGR6RXVD
'DQWH3D]]DQHVHGH&DUGLRORJLD6DR3DXOR%UD]LO
%DFNJURXQG'HVSLWHWKHHQWKXVLDVWLFPLGWHUPUHVXOWVRIWKH/($'(56WULDOIHZLVNQRZQDERXW
ORQJWHUPHI¿FDF\DQGVDIHW\RIWKHQRYHO%LRPDWUL['(6%$ZKLFKFRPSULVHVDVWDLQOHVVVWHHO
SODWIRUPZLWKDVLUROLPXVDQDORJRXVDQWLSUROLIHUDWLYHDJHQWGHOLYHUHGLQDELRDEVRUEDEOHDEOXPLQDO
SRO\PHU7KHSUHVHQWUHSRUWUHSUHVHQWVWKHORQJHVWDYDLODEOHVHULDOLQYDVLYHDVVHVVPHQWRIWKLVQRYHO
WHFKQRORJ\
0HWKRGV%HWZHHQ1RY0DUSWVZLWKVLQJOHGHQRYROHVLRQVLQQDWLYHFRURQDU\DUWHULHV
ZHUHSURVSHFWLYHO\HQUROOHGLQDPXOWLFHQWHUUDQGRPL]HG¿UVWLQPDQHYDOXDWLRQRIWKH%$6WXG\
GHVLJQDVZHOODVPRQWKFOLQLFDODQJLRJUDSKLFDQG,986UHVXOWVRIWKLVWULDOKDYHEHHQSUHYLRXVO\
SXEOLVKHG)RUWKHSUHVHQWDQDO\VLVSDWLHQWVWUHDWHGLQRXUFHQWHUZHUHUHFRQVHQWHGWRXQGHUJRYHU\
ORQJWHUP\HDUVFOLQLFDODQGLQYDVLYHDQJLRJUDSK\DQG,986IROORZXS)8LQRUGHUWRDVVHVV
WKHPDLQWHQDQFHRIWKHHDUO\UHVXOWVE\PHDQVRIVXUURJDWHHQGSRLQWV
5HVXOWV$WRWDORISDWLHQWVZHUHHQUROOHGLQRXUFHQWHU0HDQFRKRUWDJHZDV\HDUVDQG
RI WKHSDWLHQWVKDG'0%\4&$PHDQEDVHOLQH OHVLRQ OHQJWKDQGYHVVHOGLDPHWHUZHUHPP
DQG PP UHVSHFWLYHO\$OO OHVLRQVZHUH VXFFHVVIXOO\ WUHDWHG DQG WKHUHZDV QR0$&( GXULQJ
KRVSLWDOL]DWLRQ$WPRQWKVODWHOXPHQORVVZDVPPZLWKRIQHRLQWLPDOKLSHUSODVLD1,+
E\,986RIDQGQRFDVHRILQFRPSOHWHVWHQWDSSRVLWLRQ,6$&OLQLFDO)8XSWR\UV
GHPRQVWUDWHG7/5FDUGLDFGHDWKDQGDEVHQFHRIGH¿QLWHSUREDEOHVWHQWWKURPERVLV$5&6L[
\HDU LQYDVLYH)8LVRQJRLQJ$PRQJWKHSWVZKRFRPSOHWHG WKHHYDOXDWLRQ4&$ODWH ORVVDQG
,986RI1,+ZHUHPPDQGUHVSHFWLYHO\FRQ¿UPLQJWKHODFNRI³ODWHFDWFKXS´LQWKLV
SRSXODWLRQ,PSRUWDQWWKHUHZHUHQRFDVHVRIODWHDFTXLUHG,6$&RPSOHWHDQGGHWDLOHG)8GDWDLV
H[SHFWHGWREHDYDLODEOHDWWKHWLPHRIWKHPHHWLQJ
&RQFOXVLRQ,QWKLVVPDOOVLQJOHFHQWHUH[SHULHQFH%$ZLWKDELRGHJUDGDEOHSRO\PHUGHPRQVWUDWHG
IDYRUDEOHYHU\ORQJWHUP4&$DQG,986UHVXOWVZLWKPDLQWHQDQFHRIWKHLQLWLDOUHVXOWV2IQRWHQR
VLJQVRIORFDOWR[LFLW\ZHUHLGHQWL¿HGLQWKLVFRKRUW
7&7
9DVFXODU+HDOLQJLQ&RPSDUDWRU'UXJ(OXWLQJ6WHQWV'LIIHUHQWLDO5HVSRQVHRI/LPXV
HOXWLQJVWHQWV"
0LFKDHO-RQHU.ULVWLQ6WHLJHUZDOG6KDZQ44XHH0DUF9RUSDKO$GQDQ.DVWUDWL$OEHUW
6FKRHPLJ5HQX9LUPDQL
'HXWVFKHV+HU]]HQWUXP0XHQFKHQ0XQLFK*HUPDQ\$EERWW9DVFXODU6DQWD&ODUD
&$&93DWK,QVWLWXWH,QF*DLWKHUVEXUJ0'
2EMHFWLYH 6LUROLPXV HYHUROLPXV DQG ]RWDUROLPXV DUH SUHIHUHQWLDOO\ XVHG DV DQWLSUROLIHUDWLYH
VXEVWDQFHVRQGUXJHOXWLQJVWHQWV'(6)URPFOLQLFDOSUDFWLFHLWLVXQFOHDUZKHWKHUWKHVHWKHUDSHXWLFV
KDYHGLIIHUHQWLDOHIIHFWVRQYDVFXODUKHDOLQJ7KHDLPRIWKHFXUUHQWVWXG\ZDVWRDVVHVVWKHVROHLPSDFW
RIWKHGLIIHUHQWGUXJVRQDUWHULDOKHDOLQJLQDUDEELWPRGHORILOLDFDUWHU\VWHQWLPSODQWDWLRQ
0HWKRGV %DUH PHWDO VWHQW %06 EDFNERQHV 9,6,2170 ZHUH FRDWHG ZLWK D QRQGHJUDGDEOH
ÀXRULQDWHG FRSRO\PHU FRQWDLQLQJ VLUROLPXV HYHUROLPXV RU ]RWDUROLPXV GUXJ ORDG JFPë WR
PDQXIDFWXUH'(6ZLWKLGHQWLFDOVWHQWEDFNERQHDQGUHOHDVHNLQHWLFV'(6ZHUHUDQGRPO\LPSODQWHG
LQWRWKHH[WHUQDOLOLDFDUWHULHVRI1HZ=HDODQGZKLWHUDEELWV%06ZLWKRXWFRDWLQJVHUYHGDVFRQWURO
$QLPDOV ZHUH VDFUL¿FHG DW HLWKHU  GD\V DIWHU VWHQW GHSOR\PHQW IRU VHPLTXDQWLWDWLYH VFDQQLQJ
HOHFWURQPLFURVFRS\6(0DQDO\VLVQ IRUHDFKVWHQWRUDWGD\VIRUFRPSOHWHKLVWRPRUSKRPHWULF
H[DPLQDWLRQQ IRUHDFKVWHQW
5HVXOWV6(0DQDO\VLVUHYHDOHGWKDWOHVVWKDQDWKLUGRIWKHVWHQWVWUXWVZHUHHQGRWKHOLDOL]HGZLWKLQWKH
WUHDWPHQWJURXSVHYHUROLPXVVLUROLPXV]RWDUROLPXV
S 16ZKLOH WKHFRQWURO VKRZHGDOPRVWFRPSOHWHHQGRWKHOLDOL]DWLRQ 9,6,2170
3HUFHQW VWHQRVLV ZDV VLJQL¿FDQWO\ UHGXFHG LQ WKH WUHDWPHQW JURXSV HYHUROLPXV 
VLUROLPXV  ]RWDUROLPXV  FRPSDUHG WR 9,6,2170 FRQWURO VWHQWV
S )LEULQVFRUHZDVVLJQL¿FDQWO\JUHDWHULQWKHWUHDWPHQWJURXSVHYHUROLPXV
VLUROLPXV]RWDUROLPXVFRPSDUHGWR9,6,2170FRQWURO
S 
&RQFOXVLRQV 6LUROLPXV HYHUROLPXV DQG ]RWDUROLPXV DUH SRWHQW DQWLSUROLIHUDWLYH GUXJV DIIHFWLQJ
HQGRWKHOLDOUHJURZWKQHRLQWLPDOWKLFNHQLQJDQGYDVFXODUKHDOLQJ:LWKLQWKLVSUHFOLQLFDOPRGHOWKH
GLIIHUHQW'(6HYDOXDWHGVKRZHGQRGLIIHUHQFHZLWKUHVSHFWWRUDWHRIUHHQGRWKHOLDOL]DWLRQDQGDPRXQW
RI¿EULQGHSRVLWLRQ
7&7
)LUVWLQ0DQ0RQWK2&7)ROORZ8SRQHQGRWKHOLDOLVDWLRQRIQHZ'(6ZLWKD
ELRGHJUDGDEOH3RO\PHU
&KULVWRSKHU-:ROI1HPHF0,QJHUHOH6:HEHU+-XQ:HEHU+6HQ
'DQXEH+RVSLWDO9LHQQD$XVWULD
%DFNJURXQG 'UXJHOXWLQJ VWHQWV KDYH UHTXLUHG H[WHQVLRQ RI GXDO DQWLSODWHOHW WKHUDS\ XS WR 
PRQWKVDQGEH\RQGGXHWRGHOD\HGHQGRWKHOLDOL]DWLRQ:HSUHVHQWWKH¿UVWLQPDQUHVXOWVUHJDUGLQJ
HQGRWKHOLDOL]DWLRQ RI D QHZ GUXJHOXWLQJ VWHQW ZLWK ELRGHJUDGDEOH SRO\PHU DIWHU  PRQWKV RI
LPSODQWDWLRQHYDOXDWHGE\2&7,QFRPSDULVRQWRWKHFXUUHQWJROGVWDQGDUGLQWUDYDVFXODUXOWUDVRXQG
,9862&7VKRZVEDVLFDOO\WZRPDMRUGLIIHUHQFHV¿UVWLWVKLJKUHVROXWLRQPLFURQLQVWHDG
RIPLFURQDQGVHFRQGWKDWWKHLPDJHJHQHUDWLRQLVEDVHGRQWKHRSWLFDOUDWKHUWKDQWKH
DFRXVWLFSURSHUWLHVRIWKHWLVVXH
0HWKRGV:HH[DPLQHG1RERUL6WHQWVDIWHUHOHFWLYH3&,E\2&70RQWKVDIWHU,PSODQWDWLRQ
EHWZHHQPRQWKVDQGPRQWKVGD\V$OOSDWLHQWVZHUHSUHWUHDWHGZLWK$VSLULQDQG&ORSLGRJUHO
DQGLQDGGLWLRQZHUHWUHDWHGZLWK%LYDOLUXGLQLYIRUWKHGXUDWLRQRI3&,$W7PRQWKVDOOSDWLHQWV
ZHUHUHDGPLWWHGIRUHOHFWLYHDQJLRJUDSK\DQG2&7H[DPLQDWLRQ
5HVXOWV2&7 LPDJHV VKRZHGFRPSOHWH HQGRWKHOLDOL]DWLRQRI DOO  QRQ0, UHODWHG VWHQWV DIWHU 
PRQWKV7KHUHZHUHQRH[SRVHGVWHQWVWUXWVDQGWKHUHZDVDOVRQRDUHDRIVWHQWPDODSSRVLWLRQ
&RQFOXVLRQ 7KLV QRYHO GUXJHOXWLQJ VWHQW ZLWK D ELRGHJUDGDEOH SRO\PHU PD\ VKRZ HDUOLHU
HQGRWKHOLDOL]DWLRQWKDQFXUUHQWO\XVHGGUXJHOXWLQJVWHQWV7KLVPD\FRQVLGHUDEO\VKRUWHQWKHGXUDWLRQ
RIGXDODQWLSODWHOHWWKHUDS\DQGWKHUHE\UHGXFHWKHULVNRIEOHHGLQJVLJQL¿FDQWO\
